An investigation was conducted to isolate and identify the causal agent of infectious coryza (IC) with pathogenesis study by local isolate of Avibacterium paragallinarum in chicks in Bangladesh. One isolate of A. paragallinarum was used to study the experimental pathogenesis. For this, 14 days old 24 chicks were grouped into two (A and B) and each group contained 12 birds. Chicks of group A were inoculated with 1ml of 2 days old nutrient broth and were kept as control group while group B were inoculated with 1 ml of 2 days old culture broth of A. paragallinarum. To study the pathology, 4 birds from each group were sacrificed on day 3, 5 and 7 of post inoculation. Sacrificed birds of group A did not reveal any clinical sign and lesion. Chicks of group B showed mild nasal discharge, conjunctivitis, depression and inability to move. The gross lesions of the chicks of group B included mucous in nasal passage, conjunctivitis, swelling of sinuses and face and congested lungs. The microscopic lesions of the chicks of this group were acanthosis and congested blood vessels of nasal passage, pneumonic lesion of lung, focal hepatitis of liver and fatty change and lipid nodules in macrophages of heart which were progressively prominent on day 7 of bacterial inoculation. A. paragallinarum was reisolated from day 7 of post inoculation (PI) from nasal passage of chicks in which lesions were prominent. The proposed experimental pathogenesis was after intranasal inoculation with A. paragallinarum, rhinitis developed, bacteria entered into blood, reached different organs producing lesions. The lesions which are discussed here (rhinitis in association with focal hepatitis, fatty change in heart with lipid granuloma, progressive pneumonic lesions) are not usually present in adult and young birds.
Introduction
Infectious coryza is an acute respiratory disease in chickens (Gallus gallus). The disease has worldwide economic recognition and causes infection in both broiler and layer flocks. The disease has a low mortality rate but leads to a drop in egg production up to 40 % in layer hens and increased culling in broilers and thus poses significant financial liability to chicken farmers (Mouahid et al., 1992) . The disease is caused by gram negative bacteria A. paragallinarum. Clinically, the disease is characterized by rapid onset and high morbidity in flock, decreased feed consumption, decreased egg production, oculonasal conjunctivitis, edema of the face, respiratory noise, swollen infraorbital sinus, and exudates in the conjuncivital sac (Eaves et al., The Agriculturists 11(1): 39-46 (2013) ISSN 2304-7321 (Online), ISSN 1729-5211 (Print) A Scientific Journal of Krishi Foundation Indexed Journal 1989). Respiratory sign of infectious coryza persists for a few weeks if complicated by fowl pox, Mycoplasma gallisepticum, Newcastle disease, infectious bronchitis, pasteurellosis and infectious laryngotracheitis (Yamamoto, 1972; Sandoval et al., 1994) . So, certainly it has a huge negative impact in poultry industry.
Clinically and grossly, the disease was diagnosed as infectious coryza in Bangladesh (Talha et al., 2001 ) but the causal agent was not identified. The confirmatory diagnosis of the disease in poultry of Bangladesh is inevitable. Pathological study on the disease, isolation and identification of the causal agent; and study of pathogenesis by local isolate of this bacterium in experimental bird will enrich the knowledge to identify the disease rapidly and that will reflect the prevention and control measures of the disease. A local isolate of A. paragallinarum was isolated and identified (Akter, 2012) , and the present study was undertaken using this isolate to study the pathogenesis of the disease in experimental chicks.
Materials and methods

Organism
Local isolate of A. paragallinarum was received from Akter (2012) 
Inoculum preparation
One single colony of A. paragallinarum was picked up from blood agar and placed in 250 ml of nutrient broth and cultured for 48 hours. Inoculation dose of A. paragallinarum (1ml/bird) was prepared (Islam, 2010) for inoculation on14 days old chicks.
Experimental design
A total of 24 (day 1 old) chicks of cobb 500 broiler chicks were collected and equally divided into two groups (A and B, N = 12). On day 14 of age, the chicks of group A were inoculated with pure nutrient broth whereas the chicks of group B were inoculated with A. paragallinarum at the dose rate of 1ml inoculum/bird (Islam, 2010) through the intranasal route. Clinical signs observation, reisolation of A. paragallinarum and pathological study were performed at interval of day 3, 5 and 7. At each time, 4 birds were sacrificed. Different tissues were collected for histopathology in 10% formalin on day 3, 5 and 7 of post inoculation.
Gross lesion study
All the internal organs including nasal passage were examined and gross lesions were recorded. The inflammatory lesions of different organs (congestion, hemorrhage, swelling, mucus, etc.) were graded as ± = almost absence of lesion, + = mild lesion, ++ = moderate lesion and +++ = severe lesion.
Histopathological study
Decalcification of nasal bone, processing of tissues and routine H&E staining were performed following the procedures described by Luna (1968) . The histopathological lesions (congestion, hemorrhage, necrosis, extent of lesions, inflammatory cells etc.) in different organs were graded as ± = almost absence of lesion, + = mild lesion, ++ = moderate lesion and +++= severe lesion.
Re-isolation of Avibacterium paragallinarum
Re-isolation of A. paragallinarum was performed from nasal passage at day 7 of PI where prominent rhinitis was found following the procedures followed by Akter (2012) .
Results and Discussion
Clinical findings of chickens
Clinical signs were observed for last 7 days and samples were collected at different times on day (Akter, 2012; Blackall 1989; Page, 1962) .
2. Gross study
The results of gross study have been presented in Table 1 and Fig. 1 (Akter, 2012; Talha et al., 2001; Blackall 1989; Yamamoto, 1972; Page, 1962) .
Histopathological study
Twenty four nasal passages from 24 slaughtered chicks were processed for histopathology. Twelve samples (four on day 3, four on day 5 and four on day 7) from group B were diagnosed as lesions of infectious coryza after histopathological studies. All of the microscopic lesions have been presented in Table 2 and illustrated in Fig. 3-10 . The microscopic lesions of the chicks of this group were acanthosis and congested blood vessels of nasal passage and pneumonic lesion of lung which were progressively prominent on day 7 of bacterial inoculation. All of these studies have very close agreements with studies of Sawata et al. (1985) and Droual et al. (1990) who studied the microscopic changes due to infectious coryza.
4. Reisolation of Avibacterium paragallinarum at day 7 of post inoculation
Reisolation was performed only in tissues showing pathological lesions i.e. found on day 7 of post inoculation (PI). Only 4 samples were processed for reisolation. A. paragallinarum was reisolated from day 7 of post inoculation (PI) from nasal passage of chicks in which lesions were prominent.
5. Gram's stain, biochemical tests, Sugar fermentation test and catalase activity test
Tentatively identified colonies of A. paragallinarum from nasal passage of day 7 of PI from blood agar media were stained with Gram's stain. Samples showed Gram-negative, red color, rod shaped bacilli arranged as single or paired (Akter, 2012) (Fig. 11) . In Gram's staining, the morphology of the isolated bacteria exhibited pink or red (Gram's stain color) small rod shaped Gram negative coccobacilli. These findings agreed with those reported by several other authors (Sameera et al., 2001; Yamamoto, 1991; Sawata et al., 1980; Jaswinder et al., 2004) . A. paragallinarum isolate was able to ferment four basic sugars by producing acid. Al1the isolates fermented glucose, sucrose maltose, mannitol but failed to ferment galactose within 21h-48h of incubation (Blackall 1989; Hinz and Kunjara, 1977) (Fig. 12) .
Conclusions
The pathogenesis study after intranasal inoculation with A. paragallinarum, rhinitis developed, bacteria entered into blood, reached different organs producing lesions. The lesions that we discussed here (rhinitis in association with focal hepatitis, fatty change in heart with lipid granuloma, progressive pneumonic lesions) are not usually present in adult and young birds. This may be a new finding of this disease. However, it needs further investigation.
Table 1. Gross lesions in different organs in infectious coryza
Groups
Day after inoculation
Gross lesions
Group A (control group) 3 Nasal passage and other internal organs = (±) 5 Nasal passage and other internal organs = (±) 7 Nasal passage and other internal organs = (±) Group B (inoculated with A. paragallinarum)
3
Mucous in nasal passage = (+) 5
Mucous in nasal passage = (+) Tracheal hemorrhage = (+) 7
Mucous in nasal passage = (++) Conjunctivitis = (+ to ++) Swelling of sinuses and face = (+ to ++) Congested and pneumonic lungs = (+ to ++) ± = almost no inflammatory lesion, + = mild inflammatory lesion, ++ = moderate inflammatory lesion related to IC Glac Glu Su Ml Mn Cont.
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